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[ Tigures referred to herein are arpended._/

In the present work, ve shell examine two characteristics of photoluminee-
osnce ip zins sulfide lwumincrhors: the equilidrium brightness established dur-
ing excitetion and speotral distridution under the ssme conditicus.

The color and intensity of the glov in ZnS luminopkors, as ve know, is
determined prinoipally by the activator. Ve may consider 1t estadlished that
in the speslictwm he gicve of these componwats Fay separste sevezal oxaracter-
1stis lines attridutable %o the given activators: cino, silver, copper, and
sanganewe (1). One other 1ine besides these, however, is observed in the
spectrun of ZnS lwminophors, the origin of which is not yet olear. In aceoxd-
ance with this, we have investigated the influence of the indicated sctivators
and 8lso activators from the ferrcut group (¥s, Co, Wi), whioh are interesting
from the standpoint of ideas oonceraing extinguishers of lumincacsnce {2},

The concentration of the astivators yaried, in our experiments ca the
radiation distridution, from 10-7 to 10-2 gram of the activator metal per one
gram of ZnS. T.e oomponents were prepared and examined acoording tc & method
vhich we have adopted (3). The temperature for annsaling the Speoimens was
1,200 degrees oentigrade, and in isolated cames, 900 degrsos ocentigrado. The
total inteasity was varied, as meastred on Pul'frikh's photometer during exoita-
tion by & mercury-vapor lamp (Bewitt lamp PEK-2), through & Wood filter at a
%12;&100 c):t 20 centimeteis ~and with constant intensity and wive length

5mu).
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-. ... The concentration of .the activator-is the most ImMportant factor:. In...iidiiyi @i ol ihl o ik o i g
determining the emount of this intenaity. The investigations of & number of

authors disclosed an optimun concentration (4). The data we obtained also

confirme this fact. This data ig repressnted in Fignre 1, where the logarithm

of activator concentration is placed elong the axis of the abscissa (X-axis)

and the equilibrium intensity of the corresponding phosphorug is placed elong

the axis of the ordinate (Y-axis). : ‘

As sesn from this disgram, the region of optimm soncentrations differs
suhstentially for agtimtors. For actlvators Fe, Co, and Ki, optimm concentra-
tion 18 1077 to 10°® gram per grem of ZnS; for Ag and Cu it is 105 to 10- gram
per gram of ZnS; and for Mn 1t is around 103 to 10-2 gram per grem of ZnS. '

All the curves go higher for the ZnS components which anrealed at a
temperature of 900 degrees centigrade than they do.for components with an
ennealing point of 1,200 degress centigrade, although the value of the optimm
concentration i essentislly maintained. The curve for the  copper activator
clearly exhibits asymmetry: t¢he drop of intensity in the region of large con-
centrations 1s & 1ittle sharper then the rise in the region of small concentrs-
tions. Of all the gotivators exsmined, copper yields “alloy" somposites of the
greatest mtomity:.

Compogites pr&pursd with two activators had a lower glow intensity then
thoss prepared vwitd just one activator, although the intermetion of the
activators in the various cases procesdsd differsntly: silver added in the
quantity of 10-% gram per gram hardly weakened the glow of the ZnS-Cu compoaite,
vhile an sddition of mangansse in the quantity of 10-3 grem per grax produced
a noticeable extinguishing of this oomposite's luminescence. The extinguishing
action of increments of metals in the ferrous group on luminesoence was detected ' i
oven more sharply. FHere, an appreciebls extinguishing of the composite's AN
luminoscence was observed even during the addition of the second &Otivator in
a concentration of 106 to 10-3 grax per gram, vhile cobalt, of all this group
extinguished the glow mont intensively. The Jnteractior of activators and
apectal distribution of radintion energy is graphically noted cn the curves.

The spectrzl distridution of intensity is determincd by the spestoometer :
constructed by N. N. Alentsev in the Physics Inatitute, Academy of Soiences
D3ER, The conditione of oxoitation were ike same as thoee 4nring measurensnt
of visunal intensity. The resultec for luminous comEposites, with verious
activators and their ombivations, are presentsd in the dlagrams. Figare 2
gives the luminescence spectrum of pure ZnS (ZnB.Zn) for various aanealing
tompsratwres of the cosposite. Figures 2 and 3 ure the epsctra of composites
in vhich only one avutivator, in varying oorocatrations, was intrnduced; hers .
%v annsaling tempersture was 1,200 degrees centigrade, oxcept for the
coxposites InS.Cu and ZnS.Mn whoro 1t wes 900 dvgrees. Ths spectia uf ocm-
yposites containing various combinaticzrs of the activetcrs at annealing tem-
perature 1,20C degrees 1s shown in Figure k.

Zinc's own charecteristis line is clearly visible in composites vhich were
annsaled at 500 degrees centigrude. It decame weak in compogites whioh were
annssled at higher temperatures (1,.00-1,200 degrees centigrade. In the ZnB.Cu
and ZnS-Mn lwmiuophors, the zinoc eignsture line became very weak with an in-
crsase in Cu and Mn oopnentration. Thus, the tinc line iz suppressed by the
annsaling temperature and the second sotivator (5). Ae & rule, the maximua
ponition for the opsctral lines corrwsponding to the separste sotivators does
not depend on the annsaling tempersture. For ZnS.Cu composites, the glow-line
maximum shifts tovards short waves with large quantities of the activator, -
vhich increase the optimum value of its concentration substantially. With the
addition of other activators to the ZnS:Cu composite, the luminescence spectrwm
of the compositer obtained is charecterized by the copper line, whose intensity
decreases with an increase in the concentration of the additional activator, .
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Investigation of the spectral cirves shows that during the introduction
of several activators. .in the luminophor, a complex .. interaction takes place.

The authors express iheir gratitude to Acedemicien 8. I, Varilovy for
his attenticn and interest in this work.
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